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Final  Report  on  Navy  Contracts  NOOOi4-67A^97-OOl5  and 

N00014-76-C-0077 

The  research  accomplished  under  ONR  contracts  N000l^-67/l0097-C0l5 
and  N00014-76-C-0077  for  the  period  July  1,  1970  through  June  30^ 

1976  is  summarized  in  this  report  with  reference  to  our  publications. 

WorK  on  the  production  of  spin  polarized  electrons  (first  begun 
under  an  .earlier  NONR  =s^6C9(93)  contract)  continued  during  this  period.  PhotO' 
ionization  of  polarized  atoms  in  an  atomic  beam  was  one  method 
studied  (Ref.  2).  A high  intensity  pulsed  source  of  polarized 
electrons  based  on  this  method  and  using  Lithium  was  developed 
and  installed  as  a gun  on  the  SLAG  20  GeV  linear  electron  accelera- 
tor (Ref.  h,6,  Abstract  No.  3>5-7).  This  source  has  been  used  by 
now  in  several  basic  high  experiments,  which  were  the  first  to  use 
high  energy  polarized  electrons.  A second  method  studied  was  the 
Fano-effcct,  or  spin-orbit  interaction  in  the  continuum  for  heavy 
alKali  atoms.  (Ref.  1)  A source  of  low  energy  polarized  electrons 
using  the  Fano  effect  in  Cs  was  developed  (Abstract  No.  1,  Publ. 

Submittal  No.  1)  with  the  aim  of  studying  polarization  effects  In 
tho  scattering  of  polarized  electrons  from  polarized  hydrogen. 

To’ward  this  goal  a general  purpose  crossed  beams  apparatus  for 
scattering  electrons  from  atomic  or  molecular  beams  was  constructed. 

The  apparatus  features  Hg-pumped  all  stainless  steel  baKeable  chambers 
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capable  of  reaching  pressures  below  10  torr.  A polarized  hydrogen 
source  was  developed  using  state  selection  of  a thermally  dissociated 
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Considerable  experimentation  in  design  of  both  the  polarized 
electron  and  polarized  hydrogen  sources  was  required  before  suitable 
intensities  could  be  obtained  to  study  the  desired  e-H  elastic 
scattering  asymmetry.  Elastic  scattering  of  polarized  electrons 
from  polarized  hydrogen  was  first  observed  in  Spring  1976  (Abstract  No.  4^  and 
subsequently  preliminary  asymmetries  were  reported  at  several 
energies  (Abstract  No.  8).  Since  expiration  of  this  contract,  work 
has  continued  and  the  asymmetry  in  the  ionization  of  atomic  hydrogen 
by  electron  impact  has  been  measured  at  energies  from  I5  to  200  eV. 

(Ref.  7)  Additional  measurements  of  elastic  scattering  asymmetries 
are  currently  in  progress.  These  measurements  constitute  the  first 
experiment  in  which  polarized  electrons  are  scattered  from  polarized 
atoms, and  indeed  our  experiment  studies  the  simplest,  most  basic 
case  of  scattering  from  hydrogen. 

Our  development  of  polarized  electron  sources  has  involved  the 
study  of  electron  spin  effects  in  atomic  photoionization.  Practical 
sources  of  polarized  electrons  have  made  possible  the  study  of  cross 
sections  for  spin  dependent  electron-a'^  ■"  mattering  and  hence  a 
clean  separation  of  exchange  from  dir^,  iteractlons.  Such 
information,  which  we  now  have  for  electron-hydrogen  scattering, 
and  are  now  able  to  obtain  for  other  atoms  (and  molecules),  is 
of  great  value  for  developing  the  correct  approximations  for 
scattering  calculations.  Improved  approximations  in  scattering 
theory  are  very  relevant  to  the  understanding  of  atmospheric 
phenomena,  lasers,  and  plasmas. 
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